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Objective: To study the anatomy of the posterior cruciate ligament (PCL) and deﬁne anatom-
ical  parameters with the knee ﬂexed at 90◦.
Methods:  Eight knees from cadavers were dissected in order to make measurements from the
center of the anterolateral band to the roof (AL1), from the center of the anterolateral band
to the anterior cartilage (AL2), from the center of the posteromedial band to the roof (PM1),
from  the center of the posteromedial band to the anterior cartilage (PM2), from the center
of  the tibial insertion to the medial region of the tibia (TIM), from the center of the tibial
insertion  to the lateral region of the tibia (TIL), from the center of the medial insertion to the
medial  meniscus (IMM) and the width of the origin of the PCL (WO). To obtain the results
from  each anatomical structure, the means and standard deviations of the measurements
were  calculated.
Results: The measurements in millimeters that were found were AL1, 6.2; AL2, 4.9; PM1, 11.7;
PM2,  5.5; TIM, 32.5; TIL, 40.6; IMM, 9.4; and WO,  32.5.
Conclusions: The PCL has an extensive origin. The center of the anterolateral band is 6 mm
from  the roof and 5 mm from the anterior cartilage of the knee. The tibial insertion is slightly
medial  and 10 mm distal to the posterior cornu of the medial meniscus.
©  2014 Sociedade Brasileira de Ortopedia e Traumatologia. Published by Elsevier Editora
Ltda. 
Estudo  anatômico  do  ligamento  cruzado  posterior  com  o  joelho  em  90◦ de
ﬂexão
Open access under CC BY-NC-ND license.Palavras-chave:
Ligamento cruzado posterior
r  e  s  u  m  o
Objetivo: Estudar a anatomia do ligamento cruzado posterior (LCP) e deﬁnir parâmetros
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Métodos: Oito joelhos de cadáveres foram dissecados para tirar as medidas do centro da
banda anterolateral ao teto (AL1), do centro da banda anterolateral à cartilagem anterior
(AL2), do centro da banda posteromedial ao teto (PM1), do centro da banda posteromedial
à  cartilagem anterior (PM2), do centro da inserc¸ão  tibial à região medial da tíbia (ITM), do
centro da inserc¸ão  tibial à região lateral da tíbia (ITL), do centro da inserc¸ão  medial ao
menisco medial (IMM) e da largura da origem do LCP (LO). Para a obtenc¸ão  dos resultados
de cada estrutura anatômica foram calculados os valores de média e desvio padrão das
medic¸ões.
Resultados: As medidas, em milímetros, encontradas foram AL1, 6,2; AL2, 4,9; PM1, 11,7;
PM2, 5,5; ITM, 32,5; ITL, 40,6; IMM, 9,4; e LO, 32,5.
Conclusões: O LCP tem uma origem extensa. O centro da banda anterolateral ﬁca a 6 mm
do teto e a 5 mm da cartilagem anterior do joelho. A inserc¸ão  tibial ﬁca levemente medial e
10 mm distal ao corno posterior do menisco medial.
© 2014 Sociedade Brasileira de Ortopedia e Traumatologia. Publicado por Elsevier
Editora  Ltda. 
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he posterior cruciate ligament (PCL) is one of the static sta-
ilizers  of the knee. It provides primary restraint in relation to
osterior displacement of the tibia and secondary restraint in
elation to varus, valgus and external rotation.1
Controversy continues regarding the treatment for PCL
njuries.2 There is insufﬁcient data in the literature to be able
o  standardize the indication.3 Some authors have recom-
ended reconstruction of the PCL in patients with more  than
0  mm of posterior displacement who  present complaints of
ain  and instability and who  do not improve with conserva-
ive  treatment.2,4 This recommendation is based on the fact
hat  75% of the results from PCL reconstruction are good.5
No technique presenting precision and reproducibility for
uiding  tunnel positioning in PCL reconstruction has yet been
eveloped.  This may  be because most studies have been con-
ucted  with the knee in the anatomical position (extension),
hereas the surgical procedure is performed with the knee
exed.6–8 The aim of this study was  analyze the anatomy of
he  PCL and deﬁne objective anatomical parameters with the
nee  ﬂexed at 90◦.
aterials  and  methods
ight knees from cadavers were  dissected with the aim of
tudying  the anatomy and making measurements on the
tructures  and anatomical relationships of the PCL.
As  an inclusion criterion, we  selected knees from cadav-
rs  with intact knee structures, including the joint capsule,
ithout  any previous arthrotomy. All the knees had been con-
erved  in formol.
To  make measurements, 40 × 12 needles were  used to mark
ut  speciﬁc points and then an Aero Space® metal pachymeter
150  mm)  was  used.
The following measurements were  made: center of the anterolateral band to the roof (Fig. 1);
 center of the anterolateral band to the anterior cartilage
(Fig.  1);• center of the posteromedial band to the roof (Fig. 1);
•  center of the posteromedial band to the anterior cartilage
(Fig.  1);
•  center of the tibial insertion to the medial region of the tibia
(Fig.  2);
•  center of the tibial insertion to the lateral region of the tibia
(Fig.  2);
•  center of the medial insertion to the medial meniscus
(Fig. 2);
•  width of the origin of the PCL (Fig. 3).
One of the measurements was the width of the origin of
the  PCL. This was  measured with the aid of a colored string,
which  was  laid along the entire length of the ligament (Fig. 3).
Results
The means and standard deviations (SD) resulting from the
measurements on the PCL at the femoral origin and tibial
insertion  are presented in Tables 1 and 2.
Discussion
Most studies have measured the cruciate ligaments in the
anatomical  position, i.e. with the knee extended. These mea-
surements  have been based on the sagittal view, with removal
of  the femoral condyle.8 In the present study, the anatomical
measurements were made with the knee ﬂexed at 90◦, with
the  intention of increasing the applicability of the study to
arthroscopic procedures.6 Even with similar measurements,
the results may  show discrepancies if obtained in different
manners.7,8
The PCL originates from a large area of the medial femoral
condyle and is inserted in a depression between the tibial
plateaus  called the fossa of the PCL.1 It is slightly medial to
the  imaginary axis of knee rotation.9 The results from anatom-
ical  studies on the tibial insertion of the PCL corroborate this
afﬁrmation.  Lorenz et al.10 found the center of the tibial inser-
tion  45 mm from the lateral edge of the tibial plateau and
43  mm from the medial edge. The results from the present
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Fig. 1 – Measurements from the femoral origin of the posterior cruciate ligament. AL1: center of the anterolateral band to
the roof; AL2: center of the anterolateral band to the anterior cartilage; PM1: center of the posteromedial band to the roof;
ge.PM2: center of the posteromedial band to the anterior cartila
study demonstrated an even more  medial position, with the
center  of the PCL in the tibia at 40.6 mm from the lateral edge
and  32.5 mm from the medial edge.
Girgis et al.11 evaluated the length of the femoral origin
of  the PCL and arrived at a value of 32 mm.  They made the
Fig. 2 – Measurements from the femoral origin of the
posterior cruciate ligament. TIL: center of the tibial
insertion to the lateral region of the tibia; TIM: center of the
tibial  insertion to the medial region of the tibia; IMM: center
of  the medial insertion to the medial meniscus.measurement as a straight line between the two furthest
extremities and neglected its oval format. In the present study,
the  measurement was  made in a similar manner, but the
half-circumference was evaluated and a value of 28.6 mm was
obtained.
The  great extent of the origin means that the ﬁbers of the
PCL  behave differently according to the degree of knee ﬂex-
ion.  Thus, there will always be some ﬁbers under tension,
independent of the position of the knee. This phenomenon
was  analyzed back in the 1970s, but in a description of the
PCL  as a single structure.11 Studies conducted more  recently
have  separated the PCL into two bands: the anterolateral band
Fig. 3 – Measurement of the width of the origin of the
posterior cruciate ligament, using colored string.
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Table 1 – Means and standard deviations (SD) of the PCL
measurements at the femoral origin.
Values WO AL1 AL2 PM1 PM2
Mean 28.6 6.2 4.9 11.7 5.5
SD 1.7 1.2 1.1 2 1.2
WO, width at origin; AL1, center of the anterolateral band to the
roof; AL2, center of the anterolateral band to the anterior cartilage;
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rPM1, center of the posteromedial band to the roof; PM2, center of
the posteromedial band to the anterior cartilage.
emains tense during ﬂexion and the posteromedial, during
xtension.12
The oval origin measuring 30 mm makes reproduction in
urgical  procedures difﬁcult. One of the proposals for com-
ng  closer to the original anatomy has been to perform the
econstruction as a double band. Nonetheless, although dou-
le  bands demonstrate greater in vitro stability, clinical studies
ave  not demonstrated any advantages in comparison with
ingle  bands.8 Even some biomechanical studies have not
ound  any difference between the two techniques, especially
n  clinical analyses.13
There were  ﬁve studies in the literature, in which the
ethodology enabled comparisons with some of the results
rom  the present study. The distance from the center of the
nterolateral band to the roof was  found to range from 13 to
.8  mm.  In the present study, this distance was 6.2. The dis-
ance  from the posteromedial band to the roof ranged from 20
o  11.4 mm.  In the present study, it was  11.7.8,14–16 Differences
f this type between studies are common, because they are
bsolute  measurements and are inﬂuenced by the evaluator,
he  sample and the material used for collection.
Regarding the measurements from the center of the bands
o  the anterior cartilage, there was  a discrepancy in relation to
he data found in the literature. The distance from the antero-
ateral  band to the anterior cartilage ranged from 13 to 7 mm.
n  the present study, this distance was  4.9. For the posterome-
ial  band, the range was  from 10.6 to 8 mm.  The value found
as  5.5.8,14–16 One possibility for this difference, in addition to
hose  put forward in the above paragraph, was  undervaluation
f  Hamphey’s ligament.
The  arthroscopic reference points for determining the posi-
ion  of the PCL are a source of confusion in the literature. One
f  the methods used has been a clock-face method. However,
tudies  have shown that there is imprecision in reproducing
his  technique. In some cases, differences of more  than one
our  were  found in the evaluations between observers.17,18
Table 2 – Means and standard deviations (SD) of the PCL
measurements at the tibial insertion.
Values TIM TIL IMM
Mean 32.5 40.6 9.4
SD 3.5 4.4 2.3
TIM, center of the tibial insertion to the medial region of the tibia;
TIL, center of the tibial insertion to the lateral region of the tibia;
IMM, center of the medial insertion to the medial meniscus.
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Another method used consists of a tabulated guide. This is
useful  for guiding the tunnels on lateral images. This method
standardizes the individualization of the bands and their posi-
tions  in relation to the size of the knee. This method should
perhaps  be the standard for navigated surgery, since it is math-
ematically  more  precise. On the other hand, for application to
conventional arthroscopic surgery, it is very limited.18
Even with all these parameters, some decisions regarding
the  positioning of the tunnel during the surgery, in relation to
both the joint face and the tunnel direction, are dependent on
the surgeon’s subjective choices and the particular features of
the  case operated.
Conclusions
The PCL has an extensive origin. The center of the anterolat-
eral  band is 6 mm from the roof and 5 mm from the anterior
cartilage of the knee. The tibial insertion is slightly medial and
10  mm distal to the posterior cornu of the medial meniscus.
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